Heat-induced apoptosis via caspase-3 activation in tumour cells carrying mutant p53.
Apoptosis plays an important role in heat-induced cell death. However, the mechanism of heat-induced apoptosis has not yet been elucidated. In the present study, the signal transduction pathway underlying heat-induced apoptosis was investigated in heat-resistant HeLa cells carrying mutant p53 gene and heat sensitive HeLa cells that had been transduced with an antisense TNF gene. Induction of mutant p53, but not p21/WAF-1, was observed after heat treatment of both the resistant and sensitive cells. Heat-induced cytotoxicity was not inhibited in either cells with interleukin-1beta-converting enzyme (ICE: caspase-1) like protease inhibitor Ac-YVAD-CHO. In contrast, there was 48% and 63% inhibition of cytotoxicity in HeLa and transfectants, respectively, with a caspase-3 inhibitor (Ac-DEVD-CHO). Heat-induced apoptosis was also prevented by administration of Ac-DEVD-CHO in both cells. In addition, an augmentation of heat-induced cytotoxicity in transfectants was almost completely inhibited by Ac-DEVD-CHO. Further, caspase-3 mRNA expression was increased remarkably in heat-treated HeLa cells and transfectants. Taken together, these results suggest that activation of caspase-3 is involved in the signal transduction pathway of heat-induced apoptosis of the tumour cells carrying mutant p53.